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Dynamic Response Analysis of Electrical Conduit under Traffic Load
Considering the Softening Effect of Soft Soil

ZHANG Bin', LIU Min®, LIU Fei-yu®"
(1. State Grid Shanghai Economic Research Institute, Shanghai 200233, China;
2. School of Mechanics and Engineering Science, Shanghai University, Shanghai 200444, China)

[ Abstract] To investigate the deformation mechanism of underground electrical conduits in soft soil considering the softening effect
under traffic loads, a USDFLD subroutine was developed based on the dynamic modulus attenuation model. This subroutine was
imported into ABAQUS software to establish a three-dimensional finite element model of electrical conduits buried in soft soil
foundations. The finite element method was used to analyze the dynamic response of underground electrical conduits under traffic loads.
The effects of different traffic load magnitudes (50% full load, 100% full load, 200% overload, 300% overload) and burial depths
(800, 850, 900, 950 mm) on the mechanical properties of electrical conduits were studied. The results show that the softening effect
of soft soil has a significant impact on the dynamic response of electrical conduits under traffic loads. As the traffic load magnitude
increases, the settlement of the electrical conduit gradually increases, and the strain at the bottom of the conduit shifts from symmetric
to asymmetric distribution, with an increase in the strain concentration area. Increasing the burial depth of the electrical conduit can
significantly reduce the impact of traffic loads on the conduit. When the burial depth increases from 800 mm to 950 mm, the vertical
displacement decreases by 39% . The research results provide a scientific basis for the design and construction of power pipes in soft
soil areas, and help optimize the depth of pipe embedding and cope with the influence of different traffic loads.
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Fig. 1  Schematic diagram of finite element model
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Fig. 3 Time history curve of electrical conduit settlement
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